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Objectives. We sought to separate age and cohort associations with depression, as-
sessed 3 times within a 10-year period in 701 women born between 1928 and 1958.

Methods. We used regression analysis to examine age differences in women with
depression in 2 birth cohorts, pre-1945 and post-1944, who were assessed at com-
parable ages. Multilevel modeling was used to estimate changes with age in succes-
sive birth year cohorts.

Results. An age by cohort interaction indicated more depression among younger than
older women in the post-1944 cohort but a flat age profile in the pre-1945 cohort. Lon-
gitudinal analyses indicated declines in depression with age in more recent cohorts
but increases in earlier ones.

Conclusions. Increases in depression in younger women in successive cohorts may
be offset by decreases in middle age. (Am J Public Health. 2003;93:2061–2066)

Depression in Adult Women: Age Changes and Cohort Effects
| Stephanie Kasen, PhD, Patricia Cohen, PhD, Henian Chen, MD, PhD, and Dorothy Castille, PhD

Reported rates of depressive disorders in
women have risen steadily over the latter half
of the 20th century, yet there is still no con-
sensus as to what accounts for this trend.1

Some researchers have proposed that escala-
tion of rates is a consequence of the dramatic
historic shifts in work and family role expec-
tations that took place at that time in the
United States.2–5 Women entered the work-
force in unprecedented numbers during
World War II6 but soon were compelled to
assume more traditional prewar roles to make
way for returning servicemen in the civilian
labor force. Over the next 2 decades, sanc-
tioned roles for women outside the confines
of domesticity remained narrowly defined.7

However, since the advent of the women’s
movement in the mid-1960s, social restric-
tions have weakened and increasing endorse-
ment of nontraditional gender roles have pre-
vailed, radically changing the shape and
content of women’s lives.8 Workforce partici-
pation by women and by married women
with children has become the norm9; the
number of female-headed single-parent fami-
lies has increased10; and fertility rates have
declined, with women having fewer children
and having them at a later age.11 Although
women have benefited from changes in work
and family roles,12 there also has been con-
comitant stress13,14; increased depression in re-
cent cohorts is construed, in part, as a conse-
quence of that stress.

Other researchers have countered that
study design limitations unduly influence re-
ported rates.15,16 Considerable evidence of in-
creasing depression in successive post–World
War II female cohorts and of age differences
within cohorts has come from cross-sectional
surveys of lifetime disorder.2,4,5,17–19 Parallel
findings for depressive symptoms also have
been based on cross-sectional data.20,21 Con-
sequently, some researchers have raised con-
cerns regarding the usefulness of those data
for examining age and cohort effects. One
concern pertains to the assumption of indi-
vidual age changes in depression on the basis

of cross-sectional differences between indi-
viduals of different ages,1 the other to the
risk of bias in longer recall intervals for past
depression among older individuals.22 Those
concerns have been reinforced by unlikely
ratios between estimates of lifetime and cur-
rent depression23 and by recent findings
based on longitudinal data that challenge
previous assumptions of a cohort effect.24 In-
dications that cross-sectional data may be
misleading in other scientific fields bolster
that argument.25,26

The interpretation of reported trends in
rates of depressive disorders is further compli-
cated by inconsistent findings across promi-
nent longitudinal studies. The Lundby Study3

found a higher age-standardized incidence
rate of depression per year among women in
the period 1957–1972 compared with the
period 1947–1957; however, this difference
was in the rate of mildly impairing depres-
sion. In contrast, it was reported in the Stir-
ling County Study that prevalence27 and inci-
dence28 of depression in women remained
stable in successive samples drawn over the
past 40 years. Costa et al.29 also reported no
longitudinal changes in scaled measures of
negative and positive affect across a 9-year
interval in a national sample of women aged
25–74 years who were first assessed in the
early 1970s. However, in the Alameda
County Study,30 conducted in 1965, 1974,
and 1983, depressive symptoms increased

longitudinally among older women, but the
age at which symptoms increased was de-
layed in each successive wave, which sug-
gested a cohort effect. The Midtown Manhat-
tan Longitudinal Study15 classified women
by age (40–49 y or 50–59 y) and year of
assessment (1954 or 1974) in 2 generation-
separated pairs of same-age cohorts. The
1954 cohorts were more impaired (on the
General Mental Health Scale); however, a dis-
proportionate loss of married women at
follow-up limited the usefulness of the find-
ings. Those discrepancies may be explained
in part but not entirely by conceptual and
methodological variations.

Our study attempts to separate age and co-
hort and their association with depression by
examining (1) age differences in depression in
2 birth cohorts of women born between
1928 and 1944 or 1945 and 1958 assessed
at comparable ages and (2) longitudinal age
changes for individual women in successive
birth-year cohorts. The study design that per-
mitted these analyses included prospective
data on depressive symptoms obtained at 3
points over 10 years in a representative sam-
ple of mothers in successive birth-year co-
horts that spanned 30 years. Depressive
symptoms are widespread among women31,21

and are associated with increased impairment
and distress as well as subsequent clinical de-
pression32–35; thus, it is important to docu-
ment temporal trends accurately.
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TABLE 1—Agea and Cohort Differences in Depression Scores in Adult Women Assessed at
Equivalent Ages

Analyses β SE P

Preboomer cohortb (n = 388)

Intercept 18.312 .294

Mean difference per y .092 .068 .179

Baby boomer cohortc (n = 313)

Intercept 18.603 .218

Mean difference per y –.260 .117 .026

Combined cohorts (n = 701)

Intercept 18.312 .304

Age at assessment .092 .071 .194

Cohortd .292 .463 .529

Age by cohort interaction –.352 .132 .008

Note. SE = standard error; SD = standard deviation.
aAge centered at 44 years.
bMean age at assessment was 44.4 (SD = 4.3, range 38–55) in the preboomer cohort.
cMean age at assessment was 43.2 (SD = 3.0, range 34–52) in the baby boomer cohort.
dPreboomer cohort coded 0; baby boomer cohort coded 1.

METHODS

Sample
The women in this study, mothers from a

sample of 976 families residing in 1 of 2 up-
state New York counties, had at least 1 child
aged 1–10 years in 1975; they were randomly
selected for a study of childhood behavior.
Follow-up with an expanded protocol for
mothers that included self-reports of depres-
sive symptoms occurred in 1983, 1985–
1986, and 1992–1994; mean age was 31 in
1975 and 39, 42, and 49, respectively, at
follow-up.

In 1983, 718 mothers were reinterviewed;
54 mothers, randomly selected from urban
poor areas in the same counties to replace
that segment of the 1975 sample dispropor-
tionately lost to follow-up, were added to the
1983 sample for a total of 772. (More de-
tailed information regarding study methodol-
ogy is available from previous reports.36,37)
The women were 91% White, resided in
urban, suburban, and rural areas, spanned
the full socioeconomic status (SES) range, and
were representative of the sampled region.
Retention rate in succeeding follow-ups was
over 90%. After selection by birth years of
1928 or later, 701 women remained for anal-
ysis in this study.

Procedure
Trained lay interviewers collected study

data in the women’s homes. Informed con-
sent, in adherence to institutional guidelines,
was obtained.

Index of Depression
A 9-item index of depression, based on the

Symptom Checklist-90 Depression Scale,38

was used to assess severity of somatic (low
energy, appetite and sleep problems), cogni-
tive (difficulty concentrating), and melancholic
(sadness, loss of interest, self-blame, loneli-
ness, hopelessness) symptoms on a 5-point
scale (1=“not at all bothered by in the last
year,” 5 = “extremely bothered by . . .”) at
follow-ups 1, 2, and 3 (α=.85, .87, and .88,
respectively). This index has been significantly
associated with marital discord, poor parent-
ing, and offspring reports of internalizing
symptoms,39,40 and may reflect the chronic
depressive affect found with dysthymia.

Covariates
SES and marital status have been linked to

depression in women41,42; thus, they were in-
cluded in the final model. SES was measured
on an additive scale of women’s (and spouses,
if married) educational and occupational status
and combined family income.43 Marital status
was coded 0 if a woman was married (living
with a spouse or common law partner) or 1 if
unmarried; of the 14.2%, 20.4%, 22.6%, and
23.7% who were unmarried in 1975, 1983,
1985–1986, and 1992–1994, respectively,
more than 98% were separated or divorced.

Statistical Analysis
First, depression scores were regressed

against age and cohort. To control for an
age–cohort confound, we used 1983 scores
for women born between 1928 and 1944
(preboomers) and 1992–1994 scores for
women born between 1945 and 1958 (baby
boomers); thus, the 2 cohorts were assessed
at roughly equivalent mean ages: 44.4 (stan-
dard deviation [SD]=4.3, range 38–55) and
43.2 (SD 3.0, range 34–52), respectively.
Second, the PROC MIXED procedure from
the SAS statistical package (SAS Institute;
Cary, NC) was used to estimate random and
fixed effects of longitudinal age changes in
depression scores within the 10-year period
covered by the 3 follow-ups in a multilevel

model.44–46 The basic model without fixed
predictors examined the between-subject (i.e.,
random) differences in mean depression
scores and changes over time. That model
was the basis for examining fixed effects of
age, birth year, and the age by birth year in-
teraction. Finally, fixed effects of marital sta-
tus and SES in follow-ups 1, 2, and 3 were
added to the model.

RESULTS

Depression in 2 Age-Matched Birth
Cohorts

Mean (SD) and range of depression scores
in follow-ups 1, 2, and 3 and across assess-
ments were 18.5 (5.9), 9–40; 18.2 (6.0),
9–42; 17.8 (5.9), 9–43; and 18.1 (5.9),
9–43, respectively. Age was centered at 44;
thus, the regression intercept represents the
estimated mean score at age 44.

Cohorts were analyzed separately before ad-
justing for the age–cohort confound (Table 1).
Age differences in depression were not signifi-
cant in the preboomers; in contrast, an in-
verse association was noted in the baby
boomers (β=–.260; SE= .117; P=.026), for
whom depression scores dropped by 4.94
scale points between the ages of 34 and 52
(–.260×19 years=4.94), or about –.84 SD
(4.94/5.9). In analyses not shown here, there
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Figure 1—Age differences in depression
scores in 2 birth cohorts of women
assessed at comparable ages.

was no significant quadratic effect of age on
depression scores in either the preboomer or
the baby boomer cohort: (β= .023, SE= .016,
P= .135 and β=–.004, SE= .032, P= .910, re-
spectively). When cohorts were combined,
there was no age or cohort association with
depression scores; however, there was a sig-
nificant age by cohort interaction consistent
with the contrast noted above (β=–.352; SE
=–.132; P=.008). Thus, at age 44, the 2 co-
horts did not differ significantly in overall
mean depression score; however, unlike the
relatively flat age profile of the preboomer co-
hort, within the baby boomer cohort, older
women were less depressed than younger
women (Figure 1). Note that these estimates
are sensitive to the age range examined. De-
pression increased with age among pre-
boomers when the age cutoff was 60; the cut-
off here was 55 for assessment age to be
comparable between cohorts.

Age Changes in Depression by
Successive Birth Year Cohorts

Multilevel modeling was used to examine
individual birth-year and age-change effects
on repeated measures of depression (Table 2).
To reduce confounding between age and
birth year, analyses were limited to observa-
tions between ages 35 and 55. The basic
model examined random between-subject
variance of the mean depression score aver-

aged across assessments (23.477), and
change over time (.052). The addition of
fixed predictors age, birth year, and their in-
teraction improved the fit to the data (χ2 =

15.8; degrees of freedom=3; P<.01). There
was no effect of birth year on depression
score, but there was a significant average an-
nual decline in depression score of –.138;
moreover, that decline was more rapid in suc-
cessively later birth years (–.020 per year).
Thus, the model-estimated annual change in
depression score was +.062 for women born
in 1933, 10 years before the average birth
year of 1943 (calculated as average annual
decline .02× 10 years) and –.338 for women
born 10 years after, in 1953 (average annual
decline .020×10 years). After consideration
of the fixed predictor effects, random vari-
ance effects were estimated at 23.115 and
.035, respectively, for between-subject differ-
ences in mean depression score and change
over time. The model accounted for 1.5%
([23.477–23.115] /23.477) and 32.7%
([.052– .035] / .052) of the variance in mean
depression score and change over time, re-
spectively. That differential reflects the ab-
sence of a significant difference in mean de-
pression scores in the preboomer and baby
boomer cohorts in the prior analysis.

Fixed effects of covariates SES and marital
status and the marital status by age change in-
teraction were added to the predictor model.
Mean depression scores were lower in high
SES women (β=–.953, SE= .200, P<.001)
and higher in unmarried women (β=1.724,
SE= .562, P<.01); however, scores declined
with age more rapidly in unmarried women
than in married women (β=–.262 [per year];
SE= .089; P<.01). Predictor model effects of
a decline in depression with age and a more
rapid decline in later birth years remained.
The final model accounted for 8.6% and
38.5% of the variance in mean depression
scores and change over time, respectively.

Do These Findings Fit Prior 
Cross-Sectional Findings?

Consistent with others’ findings,2–5 more re-
cent cohorts reported more depression in their
youngest years; however, that early vulnerability
was reversed in middle age. Figure 2a illus-
trates model-estimated depression scores plot-
ted longitudinally for 5 single birth-year co-

horts selected at 5-year intervals (1931–1951).
Younger women in more recent cohorts had
higher depression scores, but declines were
steeper in successive cohorts as they aged. In
contrast, depression scores in earlier cohorts
declined more slowly (1941), remained fairly
stable (1936), and, in the earliest (1931), in-
creased with age.

The discrepancy between the concave age
curves in previously published cross-sectional
data and trajectories depicted in Figure 2a
may be due more to an age–cohort confound
in earlier studies than to inconsistent findings.
Figure 2b demonstrates the same depression
scores plotted again, not by longitudinal age
changes as in Figure 2a but by age at assess-
ment in each wave of data. Thus, each line
represents age differences in depression
scores in 3 separate cross-sectional “samples.”
The predicted U-shaped distribution typical of
other cross-sectional data21 is indicated: de-
pression declines with age in all 3 samples
until, on average, approximately age 50,
when it begins to rise. However, where ages
overlap, the decline in each successive sample
is steeper and persists for a longer time; fur-
thermore, the rise at the greatest ages was
smaller and more delayed. Appearance
notwithstanding, Figure 2b is compatible with
Figure 2a: comparisons across overlapping
ages in the successive cross-sectional samples
support more depression among the youngest
in more recent cohorts, whereas successive
shifts in the curves suggest a cohort effect. Be-
cause the age overlap across birth cohorts is
limited, we cannot project with any degree of
accuracy whether that trend will continue as
the most recent cohorts finish the sixth dec-
ade of life.

DISCUSSION

The analyses yielded 3 significant findings
that merit discussion. First, more depression
among the younger women in more recent
cohorts may be explained by the historic shift
in family and work-role norms for women.
Workforce participation by women tripled
between 1950 and 1986,47 particularly
among married women with young children,
who might have been more susceptible to
the stress of juggling the demands of multi-
ple roles.48 Moreover, certain conditions
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TABLE 2—Two-Level Growth Models of Age and Cohort Effects on Depression Scores in
Women Aged Between 35 and 55 Yearsa

Basic Model Predictors Predictors and Covariates

β SE β SE β SE

Random variance

Intercept 23.477*** 1.750 23.115*** 1.732 21.447*** 1.647

Slope 0.052 0.036 0.035 0.035 0.032 0.034

Residual 11.694*** 0.865 11.83*** 0.868 11.798*** 0.855

Fixed effects

Intercept 18.203*** 0.243 17.935*** 0.252

Age –0.138*** 0.036 –0.097* 0.039

Birth year 0.012 0.049 0.003 0.048

Age–birth year –0.020** 0.008 –0.017* 0.008

SES –0.953*** 0.200

Marital status 1.724** 0.562

Age–marital status –0.262** 0.089

Goodness of fitb

Parameters 4 7 10

Raw likelihood (–2LL) 7 978.6 7 962.8 7 819.6

χ2 15.8** 159.0***

Degrees of freedom 3 6

Note. SE = standard error; SES = socioeconomic status; LL = log likelihood.
aAll parameter entries are maximum likelihood estimates fitted using SAS PROC MIXED. Age was centered at 44 years, birth
year at 1943, and SES at the scaled mean.
bPredictor and predictor and covariate models are compared with the basic model.
*P < .05; **P < .01; ***P < .001
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Figure 2—Two plots of the same depression scores: (a) longitudinal age changes in
depression assessed in 5 female birth-year cohorts and (b) cross-sectional age differences
in depression in 3 samples of women.

under which a disproportionate number of
women work—low status, low pay, work
overload, depersonalization, and inadequate

rewards—have been associated with in-
creased depression.13 In contrast, role factors
that protect against depression, higher em-

ployment status and earnings, and reduced
child care responsibilities typically peak by
late middle age among women in more re-
cent cohorts.49,50 Failure to find any mean
difference in depression between 2 different
birth cohorts of women assessed at parallel
ages did not support the alternative conclu-
sion of a period effect; nonetheless, it cannot
be ruled out. Others have reported a peak in
depression among women and men between
1960 and 1980, regardless of age, which
may reflect the general social instability and
upheaval of that period.5,30,51 The 10 years
between assessments in the current study
may be too short an interval to detect such
an effect.

The second finding, supported here by
cross-sectional and longitudinal analyses, is
that intraindividual age changes in depression
have been shifting in successive cohorts of
women born after World War II. Depression
scores declined with age more rapidly in
more recent cohorts than in earlier cohorts;
furthermore, this effect remained after con-
trolling for SES and marital status. Possibly a
gradual increase in health status among older
women may account for these cohort effects,
but given the more rapid changes in women’s
roles it seems more likely that historical influ-
ences were in operation. In earlier genera-
tions of women, a traditional role was norma-
tive and other choices were few. Yet, by late
middle age, family role wanes, particularly for
mothers; consequently, less purposeful activi-
ties or opportunities for fulfillment await
those whose focus was limited to that role. In-
creased depression in late middle age has
been linked to traits correlated with tradi-
tional female roles.52 In contrast, more recent
cohorts of women are expected to seek out
multifaceted identities from a broad range of
life roles; thus, by middle age these women
may have reaped the rewards of taking on
more challenges and more roles. Given that
paradigm, the public health policy implica-
tions are twofold: to initiate or continue social
programs that reduce the stress of balancing
multiple family and work roles among youn-
ger women, and to afford middle-aged
women opportunities to continue in produc-
tive life roles.

Consistent with others’ findings,41,42 advan-
taged SES status and being married were as-
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sociated with less depression across the ages
assessed. The decline in depression with age
was more rapid among unmarried women
than married women. Psychological distress
due to marital breakup may be alleviated by
increased acceptance of divorce as normative
and by the growing economic independence
of women.53 Despite the negative repercus-
sions of divorce, not being married may be
preferable to a conflict-ridden or stressful
marriage.

The third finding is that what might ap-
pear to be age effects as deduced from cross-
sectional data may represent a combination
of age, cohort, and, potentially, period effects.
We did not examine longitudinal trajectories
of depression scores in individual women in
the first set of analyses (Table 1) because we
do not yet have a second point of assessment
where age is comparable in the 2 birth co-
horts. However, the significant discrepancy
between the 2 cohorts in the pattern of age
differences when assessed at nearly equiva-
lent ages suggests that previous reports may
indeed confound age and cohort effects.

Limitations in these data warrant attention.
First, age and cohort effects on depression are
assessed in a mother-only sample and may
differ for other women. Role factors associ-
ated with depression in women (e.g., partner
abuse) may have different connotations in
mothers versus women without children;
moreover, certain associations may not be ap-
plicable to the latter (e.g., parenting and psy-
chological distress54). However, findings here
may be generalized to women with children,
who still represent the majority of the female
population. Next, we employed a depression
scale of symptom severity, which cannot be
expected to follow the same pattern as life-
time incidence of depressive disorders. Lastly,
the overlap of studied ages for women in dif-
ferent cohorts covered a smaller portion of
the adult years than would be desirable for
unambiguous interpretation; thus, we cannot
project with any degree of accuracy whether
temporal trends indicated here will continue
as these cohorts age and infirmities, financial
concerns, and spousal loss are more prevalent.

Another consideration is the tendency for
symptom reports to decline on reassessment.
That attenuation effect is a concern in esti-
mating reliability, whether reported on a cur-

rent55 or lifetime basis56; however, there are
reasons why attenuation does not fully ac-
count for the individual changes in depres-
sion found here. First, attenuation is observed
when reassessments are carried out in short
intervals to minimize potential real change;
here, the intervals were approximately 3 and
7 years, longer than expected for such effects.
Second, attenuation is greater with reassess-
ment of diagnoses, especially in cases at or
near diagnostic threshold, than with reassess-
ment of symptom severity, which is less sus-
ceptible to a threshold effect.57 Third, most
attenuation appears at first reassessment, with
little decline thereafter; this is contrary to the
pattern observed here, where decline was
greater per year between the second and
third assessments, regardless of age or birth
year. Possibly this steeper slope represents a
period effect of an accelerated decline from
the peak in depression noted between 1960
and 1980. The data herein may be indicative
of a continuation of that decline; however, ad-
ditional data points will be needed to specify
age, cohort, and period effects.
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